INSTRUCTIONS 
FOR USE 



a £*sL~/B 



7lllI{KSTO STUDIOS 



0.868 
o. 968 





S. The Scales 



!'!tf AeiAiO Studio it ii mnveniil ' ocj I t ,-q ..ii.!-.- ;uli. for ; „ i<.-nt'st.s, cii>in i-.ni s umI ;:i:K-i!K 
With this class of users familiarity with elementary slide rule practice of the Rietz Pattern may 
In 1 r-.rkc-it toi ;ji iihl-.-iJ. I! n;-c;-:.Miry i <.■!<••< U< o\n s,-.|' „t lion:, for IK An si;..- '!'i-rlini. .1 :•! 
Aristo Rietz models, or any standard literature on the subject. 
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Tricj.KiinvK-h it Sktc: 

Scale of Tangents and Cotangents 

:.-•:,!< of Sm.ill Anqii:s in I'.H.ii 1:1- 
l-i;rnliiiT>-,-iifnl Srok It'kl.-.! by .r 
Fundamental Scale folded by.T 
Reciprocal Seals folded by 71 
Kooeiv.ail Stole 
Fundamental Scale 
1 ^'1;-.:. Huciiiul •-! til.' 
Pythagorean Scale 

'-•. .ll-.- -.ii ' !i, •. :. ,ilitl I .i-.[iii-: 

tog tog Side: 

Log Loy Scale, range: .99 — .9 

.91 - .35 

.3.5 - .00001 
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Scale of Squares 
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Mantissa Scale 
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U. Explanation of Working Diagrams used in She Solution of Examples 

The scales are represented by parallel lines hearing their designations both in the customary 
letters and in symbols. 

i!i.- I •'•;•:•: 1'.! of r.n . jj.-i ulioii is im',i;,ik-.i l«y an viiinly ■' t> "lv- .uid f--cu:h iullowiiiii Aii-p I'y ■ ", 

b|..<k emir. Tin- iin.il iii:--\vi.-i is qivon with nn >-xi'i<m..:iion hum I... A < ro<.:-:vl i.-nuity lire I-,: 
signifies a now setting of on intermediate result. 
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Fig. 2 
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27 = 72 



! he cursor is represented by a vertical line. Arrows show the order and direction of the 
v.<v!""v!vi.- .••'liiiti'.. I wo • i.v.-.rri uoiii-cl linfs r.'ill tor n rcvci'Lui ol the Mil.-. 



ill, Calculation with the Folded Scales DF, CF and CiF 

These scales are the exact copies of the fundamental scales C, D and CI, but are displaced in 
their relative arrangement by the value n so that the value 1 on the above three scales is found 
near the middle of the graduation and the value -r ot the beginning. 



Tabulations avoiding resetting the slide 
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Ditvrf ! t Hii)ir..j of muilipiicutions nriri clivisi.sm. involving a 
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IV. Pythagorean Scale P 

•V.; >; pi(j!.t )ri<.n<;i-.- h<;vii.i| il'«- liyr.oH-fi;!^ 1 wc- lui-.v II, •• ioik.wiru. 



ro- ..!-,;/ :,en;:.-.i x ,;,, ii,^ {^uj.nvoni,.! -.ru|." i) we fi-vl il* viiue y 
on scale P 



|.'1 - ?•' 



irivCiseiy: x ] 1 y' 

Sample-, i 1 • ■ .o : ::. ft 

A!wj>-. !."■■>■ your .vcdi.Ky; wlu'-iv !hf Iv.qhetl .lerro- of accuracy mov '< 
be expected, for instance 

|.'i ._, .15* = .9887 (here .15 is set on scale D). 

An example in electrical engineering: 

Apparent load = 100°/„ 

Effective load = 85°/ "' 

Wattless bad = Vl — .85 2 = .527, therefore 52.7°/o. 



Tig. 



"• 'f ■"'■' 
• •■*■ o-- 

Fig. 9 
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The Pythagorean Scale may be similarly applied in such cases where the hypotenuse .is 

,.,,,..,• 0'i ! ,.r i!)0 oi..- •.■sp.-fioHv i>> dmnciiny i':-or,)sir.c to coimo (e.g. sii, «•.='•■ j-| •■-.'.vs ? ■•-.». 
k.f s !l „!!,...• ■!-<:■.■> ol . i.jM fneng!,, >■.. 3 . in probl.-n* involving vectors, ."o.i.picv .^.vU-rs, 
,-oou!'."...;ov r„. ill,- inqoMOinrl.ic .siollioc.' !•■ mofv rkuior.!. (Ser- ClxipUT VI.} 

\Y;..„ ,!h- n..T..l..T wlic,., ..,,; if. «,„>,,« .-. nvai .01. 1 or 100 ct... g.ooto. r.a.u.cy is »• 
taincd by converting, for example: |/.9S = 1/1 - .05 = 0.9747 (.05 is set on scale A). 



V. TngonorriRlric Functions 

Ali trigonometric functions are correlative to the scale D. Their values refer to a 360° circle 
with decimal subdivisions. 



p.>' i; 51 in j Mi 


e (ollowiriri table tin; functions of on/ onj)l" 


L.iii Ik- .■c.cliiCf.-d to (lie fir:.! qtiurJi'ai-' 






..t. a 


90" ■/. 


1R0" ; . 


270" : ■-/. 


45° ± a 




sin 


L s i" - x 


; .os v 


-f sin a 


COS I 


c» (45° . /} 




>:■:.■■■■ 


i a» •/ 


-|'- sin a 


cos V. 


:t s i il oc 


r.in (45«.| ••/) 




tan 


!=H. 


; col ■ 


:;:; tan a 


cot .• 


cot (4.5° j •) 




cot 


rh co * a 


-']- tan y. 


' cot v 


tun .. 


ton (45" ;■ •<) 





:.,,. ( »'/") --.-;• ■■■• Sill 82" 

I! ■ • co0'«2 -'.. 
crc sin V, -- .V.Vy"'. or 1-',7.3° etc. 
•Mwuy; com! equol colors! 
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c _ T T T 

■" ' ~"~ $::." r"Ci-"-'0 

___■_::__.___ f. _ _) _____ V^ 






•" 
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cos 75° = .2588 
cos 187° =-— cos7» 

|f ■ ••■irr7» - - .<)•/? :>':■ 
>.r.: tos < W.S?) .. 1/0. 13". oi l.'W.S/ etc. 
Aivv.iV'. :i;mi (ir.eqiicl <otoo ! 



■ i-.-m 10;!' 



- t.,n «0" 



■5.67 



< oi 60" 
l,ii, 100 ! - •■. •• ,,-,( It)'- - --• '•.&,' 

:m-,-. , t -ni./.'.. ..-. 6:u>°. or ua/jy->-w. 

Aiv. nyt. r.a.J equal colors! 



cot 77° = ,2309 

..ot<---9"> . •• o>! '?'• ■ ' .. ..- 6 31 

v ' tan 9° 

no. ,of i'O - 7,',.:;/", or :-'06..'.</" ■■•!<:. 

Aivvoy. rr.i.l unrqoul lolor:; 1 
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Fig. 13 



T 

/'F 
Cf ' 
i ;,' 
C/ 



h ^ 



fi 



«.v" 



*■'':'■••■; 

HI <"C 
!l x 



!'■•)■ !•'• 



(II v.'. 



The functions of small angle* beiv./eo; .i>b" <nv-'. (-■" ■-■; «• f.-.nr.tl ...n *■ <ile Si. I lv.:v ::n> .1. 1 m-itr 
for fiPiilc:. in radians urn! have to be regtirded a;. 1100c! ur.p. o:.:im<iiion>. vvlieie the r-in ami 
fan functions are concerned, in accordance with the formula: 

sin a iv tan a *« arc a = ~- X a —• = .01745 
L-<...ii. f >U-- : ml 1" Kin I" r.,, 89" f..t 8'/" oi - 1 " ••-- ^ ■- - .01 / -li 1 ndniiis 

cot1"= — -«* — = 57.3 radians (on CI) 

tan1° :r 

The cosines of small angles and the sines of large angles cannot be computed directly with 
ill-' '..!i.:k- in!./. When these me involved the sololion is by use oi the scries proijivsiion : 

- ■'■:■''• ''■<'•:• '•'' '-'' ■ ' a * ' "" "• ' '■ • '' '..• '.'..•' V'-* '"'."XXX' : : ; '""'"*XX' : -'/' '■ 

cos a ■■■'■ 1 - j (a in radians) 

ni7z.s 2 

,.,. S 1« 1 "*'.;'"' . ■: i -.000 15V--.-. .9V9U3 

Over the angle setting on scale ST the square of x in radians is immediately available on the 
scale A. To find the angle corresponding to a given cosine reverse the process. 

i';<- centoin.hy iVIwer.n sin, tcm. and hit is very ijooc! up >o V. Angles between It" an-', <■■" ui c: 
better computed with 

sin 6" , tan 6° 

sin x ■-- a° X — v and tan a = a X — — 

6 6 



jj 



Conversion of Dregrees to Radians 

Scale ST is a duplicate of the fundamental scale D, displaced laterally by the value ~ relative 

to scale D. Therefore by following the cursor line from scale ST to© we achieve the conversion 
of degrees to radians, and vice versa. This form of calculation is applicable not only to the 
small angles above discussed but to large angles as well, by virtue of the decimal subdivision 
of the degrees. 

Any setting of an angle. :x. may also be regarded as representing .1 s, 10 x, 10G 2 etc. and the 
decimal point in the radian is then placed accordingly. 

For instance; ,1° = .001745 radians 10.0" = .1745 radians 

The marks g' and q" on scale C give the means of direct computations of radians, when 
minutes or seconds are given. They are derived from the conversion factors: 

,. . ' ,R<1 wi .1438 ,."=—. \ 60 f-fl JOrtlOi 

a' a" 

From the above it can be followed: arc a (a in radians) = — ■ = >; 

o Q 

22' 
Example: arc. 22' = - - = .00640 radians 

These marks are very convenient for calculations with small angles or arcs. 

- . . • . b . • . . • '-' L^"^ \ 

To find the angle: a = \ o 



a *>•' r 
To find the length of arc: b = ■— — 
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VI. r»-i<K>iK>i»u-1nt Compuiotioii of ' Kighf 1 riuncjle-. 

f'i-.r ■ n|l',l Iri'v.fil.-, i I-, f 1'ift cil sim-, slcili-i : 



a 



b 
sin /J 



•mi! fm i!ii i 



c 
1 

tan i 






Civ, ;.' 



6 

I i ,. \(- 



Wifh the aid of these relations one setting of the slide is sufficient for the solution of any right 
triangle. Depending on which of the elements are known, there are two fundamental calculating 
operations viz,: 

1. Given any two parts (othei Irion ouo T\ 

y. G.'.cn list? two sidas. a and L 



Example for 1 : 
Given: c — 5, a = 



3 Required: a, ji, b. Remember that: ft — 90° • 



»Aj'J Qo^L X. 



i 

!,■•. I.- 



•is - 



T fSio x 



4__ _ 1 _ _ 



-t-5 S/, f 7 

■• . i 0:. 



Fig. 18 



Always begin with c set over right or left index of scale D. Fig. 17 and Fig. 18 show two possible 
solutions. To settle which method is best suited for a particular problem, examine on which 
scale the graduation is better readable in the region where the answer will appear and solve 
accordingly. 

With one side and an angle known, the procedure is analogous i. e. the sine ratio of a given 
side and its opposite: angle are set on scales C and S. 



i- >.,:n;:il: 'or ? 




Given: a = 3, b == 4 




!.r..;i.ll ...I '. •■'. •; 




3 
fan j. — ■■■■■- =■= 3 
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x = 36.88° 
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sin a 


ii:i 3o.8S" 
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After finding ■;.. / on scale T, as shown in Fig. 19, 
the cursor is set over the same angle on scale. S 
with slide unchanged. Now read c = 5 under 
the hairline on scale CI. 

Another example of the same kind of calculation: 

Given: a = 15, b — 25 

Solution: .-<. = 30.96° jl = 90° — 30.96° = 59.04° 






I' ' • '.■ 



<is;n 



hg. V) 



79.16 



The two classes of solutions for right triangles discussed in the preceding text are of particular 
.•.i.iiiiiiCiii'ii.v' in pioblfins I > i •/ : j t v 1 1 1 1 1 e.x.-ri.lui.iii".. vixtoi's, ontl i.omplex numbers jik.Ii problems 
Hi-. ..)■ l/it-ly i r.|iiii •■ ((v.-vvv.x:-.;,: ,;f ret iiirtr|!iirir ron tliiintfi to polar coordiiKites and vicr verv.-;. 



A. complex number '-on bo wrilluri two ways: 2 :.-.= u (-- j b -. - i -'■> .--;. r ,7 
tx-iiiiiii'. for converting eomplex numbers: .-'. - .- A,?-)- i 1.3=---. 4.68 16.13" 

Z = 67 /49 11 = 4.39 + j 5.05 
The- solulior: of those cxciroplos is shown ir, ihe esplunniion above. 



VII. The Log Log Scales 

All tog Log vciles arc in tniioldiinn to !he fun.:i<..'r>enitil icoltii C ;\n>' O. The t- K scales I..L01, 
MO?, I 1.03 fin nisli tin- ii'.:i]iioicls of Ihe e *' seales l.LI, LL2, LL3. Their range is from 1.01 
!o 100,000 foi j.osiii vi- values ol x cinJ from .00001 to .99 for negative voiues of x. 

AHcnJioii: The i.oij Log sceles siipplv nnerpevoiol tin: whole numbers or numbers wilh their 
fractional poi i.\ 11, riociniels. This iiiraiv-. that when wo read 1.35 on the stale, tin? is the exclusive 
value concerned. II j'; r<-i d.~cimn!iy vol bible n> In dealing with the fundamental scales. 

The lOlh aiKf 100th Powers and Raols 

The exponential scales yield Hie tenth omi hund- 
redth power:, or their rools in one selling ol die 
cursoi depending upon Ihe dh cction of rending. 

Fiii. 20 shows >;evei:il exusnpios: 



!.01. r r"-' ---,1.1605 




1 015 h '' G -.--:- 4.43 




1.015- K,a ..-. Xi'i! 


. 1/4.43 


1.015 '" :, .3o17 


■: 1/1.1605 


iOiS ' -. .985?;' 


-•-• 1/1.1015 




Venation-, ...? . eonh.uis hi ihe sninc range ol .-.embers: 



1/4.43 



1.1605 



'.2257—. .98522 



.98522' 00 = .2257 



i/4.43 



"! hesr (■•>:iiiii|»i< - :. "ail seldom arise in pi aehec .11. J .ire only given vol!-, si view to facdn.i'-e . oui.:i • 
sion.inir, o! Ihe fe-ndo.nn-ntai pnStorn governing ihe exponential s..alcs. 

VSII. Powers 

In t!if i.iiiic ri>e.Fiiii-: .11 which muihpbcr.hon is ciiorkd on flit- fiiiidnnienti-.l seek-;, Ihe Log Uhi 
ooile-: .lie end for raising vrilmss to any p-.jw.-tr. 

Procedure : 

1. '»e! Irl'l en it lin.- oi • : nli- '.' over [lie hinr viilur 
"n" on li.c opprop' ;.iir Loo Log scale. 

2. '..-.:.! the exponent with cursor r.n ><nle e. 

3. Read ihe value of the power under hairline of 

cersoi or. fly.' oppropricde Lo.-j I og scale. 

Table for y = 3.2" 



3.2" 
3.2 
3.2 
3.2 



0;" 



-2.S 



.- is..:- 


3.2 '"' -.-■ ..-/,76 


.-. 1 .330 


3.2 '"■'■..■:_ .92134 


-: 1.02955 


3.2" ! :.--36.S 


:-: .0546 


3.2- 36 = 1.520 
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Fig. 21 



!! -.viii be seers the! one selling 01 the |-.nse .lives a table of any oi its powers. 
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Reading Rules: 

1. Km i.my positive exponent Hie reaiiinq is ieken Irani Ihe sumo yroup of scales LL.1 -■ I..L3 

«f 1-1-01 LI. 03 (cqnui colors). For tiny negative exponent we switch from one qroup of 

scales to the other (unequal colors). 

7. When tile exponent is varied by our decimal piece fo the left (us indicated by t!io symbois 
on the i-ii.jhl mo>v,in of the rule) ilie readme is token from thai one of ihf scales i..L1— I.L3 

or I.L01 LL03 which has Ihe. noxl lower index digit. Obviously, we must read on the next 

higher one of these sredes when Ihe dodrn.d pom! in the cv.ponen! is shilied to Ihe rujhl. 

3. When seliine She bast- willt Ihe right hand end line of ihe slide, nl! answers arc rend from 
Hie to;; Loi) scale with the next higher index digit. 

For < a < 1 find the powers with positive ex- 
ponents on. i!n: llnee ne.juhve Log Log 'u'cilct. 
f ! 0'i -I. LOS orifi those with ncoutiv.: exponents 
o:> ihe three positive I. on l.oy scales LIJ-- I.L.3. 
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Fig. 24 



| x I Vfiy iiktcill 

in f.niermiiv with ihe ■.eiies expn.iM.-n e' • • ! j _, -j t| ' \- ■ ■ ■ tin- nppi <e. nnuii ,.e. 

e «f 1 -f- x is applicable when small exponents are involved. 

Afrer ;'c. incline, the 1 in the IV.i mulci. Ihe hne.'emenlel scale may be i ei|u, ded es Ihe ren 
;im-.di..!ii ■■! Ihe too Loy '.rale-,. Reve: inn; to the jahnlnli.-m for V -- 3 ?* ,>re,e (3). we find, by 
reading on scale D under the same cursor line the value 2908, that 



.1? 

3.2 



1)0?' 
.00:". 



1 + .002908= 1.002908 



= 1 



.002908=-. .997092 



f:j!!berderi:,.el variations in the expe-nen! <in..i ely i-ffeci a corrospondin.-j change in Ihe nnnUier 
of zeros or nines after the decimal ooinf. So, for instance: 



3.2 



.OCM? 5 . 



1 .000?90S 



0.99 ■ c? 1 .01 

■'n .;-... In'!', with vulr.:.-, -;>l (In-, iainji-. which ui i" ur.ni. •<■•.! lion, i'u- ..:i fujuflio'r. ._■; II, o Lon Lou 
scales, we can again use the fundamental scale D as if it were an exponential scale. The base 
is resolved into 1 _-]■_ x and the left index of the siide aligned to the value x on the fundamental 
/.till'- !.'). flu- |).,.vci:, «nv ill. -ii .-.hh.incd !ii ri.i.slr.iM.ii y ir.{ini!.-r. '.wilthmo to llio rxponcmliul 
scales as and when required, 

Approximation for small values of x: a" --■=■ (1 ''■■ x)° * 5 1 n \ x 

Examples: 

1.0023 3 - 7 = (1 + .0023) 3 - 7 =6. 1 +■ .00851 .*. 1.00851 Read on scale D and add 1 

\.tm::- J d > .0023 r' 1 ' ..- loss;.'. r-m ,.>., w.-.k u..i 

.9977 3 - 7 = (1 — .0023) 3 -''' .*- 1 — ,00851 %; .99U9 Read on scale D and deduct from 1 

.W7- .. ,'. 00/?)"' . .913J !■:(•>((!.-.,. ;..-nli> LLOi 

A higher degree of precision is obtainable by substituting: 

:ii(! | xl :•: ;i ,j i wlu-n /i.iiino Ihc h:i-.c- 011 JO'.k: I.J 

e x .^. 1 + x \ (1 + ■- j when reading the result of the power on scale D 

Example: 1.0023 3 ' 7 .«. (1 -f .0023 ,; .9988S) 3 ' 7 =w 1.00227 3 - 7 :=tr 1 + 3.7 .< .00227 «s 
1.00850 « 1 + .00850 < 1.0042S .^ 1.00854 

Powers of the bose e 

The equation y = e x is applicable when the index of the slide is set to base e or, the scales C 
and D now being in coincidence, we find any power of the base e by moving the cursor to the 
exponent on scale D. in Fig. 20 all values of the body scales correspond to settings of the ex- 
ponent 1.489 and its decimal variations. 



P 1-4S9 .. 


- 4.43 


e~* 


-1 .489 


; .?V, ' 


e U89 


= 1.1605 


c 


;.-;•■/ 


K.V. , 


.01489 


= 1.015 


c~~ 


■ ■I'. ■•!•.' . 


- .98522 



IX. R008S 

Radical expressions are often better understood and easier handled when they are reduced to 
expressions of powers, thus; 

Trigonometric Sick: Log Log Side 

OF nx C __Jifi"*£L_ "' 



'/** • ■■ t-L, ■ 



|/e= e"= 1.3307 CF 

CIF , . 

This work is best done with the j*-" " 

reciprocal scale CI. ~ _ift_ 



in the same manner in which divisions are performed with the fundamental scales, the Log Log 

ilifiSiiillillWiliiliiiti^ 
scales are available for extracting roots. Since y — a x accordingly |/y == a, 

10' •• - . v ' - - • "''...... 



/ \ LL: 

H.U- 


±imv. 


p 3,1^ 

, I'..!. 






Fig. 25 







Procedure: 

i. Op|-ov.lf Mil- rodir.ni.t y k .n ',■:,<■ !.o<i -cmU: k < - 1 11k: rti'lico! nuk-\ v on i'lhrJumei'lcil 

2, Read the roof under either left or right end line of slide on the corresponding Log Log 

----"■seals*.:-;,'--' •. '• . : .-.* Wjsije: ■" '•'■ - '■.."••/ •-."'".' .-.--■ -C ' •'.' '.'.-■;'; 

The reading rules on p. 9 are adaptable to this case, it should be noted, however, that when the 
• i!i:;.vt-i ,p|-.|>. •.!!•- i'iM-lt'1 tin- I iijlii o.tivrr.e ol lire slide, we read on Hie nr/l lower !:'.U:!cd sc;-iU- 
LL1— LL3 or LL01— LL03. 



:?A — 52.1 . 



1/21 = 1 .48* 



21 =• 1.0403 



1 

77 

j'' 2 ' 
1 
: - 
! 2 1 

77 

1/21 



= .0192 



.6734 



LLBi - 

Li.:, 

B 



D 



i*ft I. :./,■ I 
. '''» ; -;' 



. r -,T'l> 



SLLZ- 



1.1- (V 

UJ -■ ■- 
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X. Logarithms 

With the Log Log scales all logarithms can be determined. By reversing the process of 
raising io a power, we determine the logarithm: 

y .-, ' » Inn ••■ {iii.ii i.vjanlliiii of y to flic :.u---i- u> 

The finding of a logarithm is thus identical to a problem of powers in which the exponent is 

sought. 

Procedure: 

1. Set left end tine of fundamental scale C over base value "a" on the appropriate Log Log 
scale. 

2. Set hairline of cursor over the antilog y on the Log Log scale. 

3. Read the logarithm under hairline of cursor on scale C. 



C 
D 

Hi 

ILJ- 



4»- 



log, 125= 3.0 



Fig. 27 



The dccatiril logarithms t<» ibv hose 1!) can be 
faui:-;i in if if 5,11111.: mannor by settinc, tlic- <■■ 1 1 «.■ lino 
of so.ilo C (o the huso on senk: LL:'.. The dot .,.•!, 1! 
lorKirithms o.ir. olso bo obtained from the niilun: 
ary mantissa scale on the slide. 

loci,,. 1.9W: .2*;<:t 



Tbf.- natural logarithms U> thr- bosi- e r_;in he 
read direct on scale D. 




r,,:,. /s 



io 3i . 1 .06 .-. xw. 
lay,. i.?y.. :m 

log 4.5 = 1.504 



d ' Ksorr 



Ll ■ 
I, : 



:"^ T ~" V " ©tv«?r A 



1 



1 



.,.'•'.. 



Locating the decimal point is explained by the consideration that 

;'./ ' ^ ' log a a=s1 ' ' - 

Willi In.- left enri lino nl i\w slim- .-.vol ihr base 'V tili voiucs to the riu.li! of the value ' V on 
<<\ilc C iirc .jrt.-ioi ihun I .mJ oli values k. iho left of ",.' on scale C are smcillor tlv.m 1. 

Reading Rules: 

1. Passing from one Log Log scale to the adjacent scale — in the order LL.3, LL 2, LL1 or 
I.!. O.J. I. i.C?, I.I 01 — signifies a shift of ll.c decimal point in 111,- logarithm by one place !o 
the left and, in the reverse order, by one point to the right. 

<'. "! ho io.|.ir;l,'u;-r. civiinm:- positive iiiogative) values when their .1r.fiio.4s niuj l./.r,. s. are sol 
on equal-colored (unequal-colored) Log Log scales. 



Iog )0 50 = 


1 OVV 


iog, 2 = 


.3010 


log,, i.oa 


.01 w 


log, .015 = 


■ 1.8?/, 


b>.i,, .:; 


.JOiO 



.'i-v - 

;.'.-■: 
A 

<■■ 

c Jjfu 
D 

j ■ c>" ; 
lit.- 



*& 



.® 1t ' l> '..9''-.: 



J, 



,:■:•;. 



: -.'i.!,-:fi' •'»:• 






'••'•' ...•;, '"• ■.•■•,•' • "fiij.'SD;' '■ ■ ••-■':.i,i : J':f y ;tf- 

When the slide is pushed oul extending to left of the body, all readings ore taken from left of 
Ih'- i"-i«' v.ijuc. SiiH'r Ihoso viilnps mc !. the docimcii poini must logically ho mnv.-c) out- 

place to the left as compared with the examples in Fig. 30. 

Examples: 

log, 6 = .778 

Ir.-y,,, 1.1C :•--. .0569 

log,, 1.015 .. . .00647 



log, 16 = 4.0 


log. 2S 2 


- .:> 


Ion. 1.0?.-.= .02557 


log_, .OS -■ 


• •■ 3.0 


log, .;!5--- ■ ? 


!d.j, .en ■■-. 


- .A/:. 
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XL Other Applications of the Log Log Scales 

^ iivom.ig x , x , |,x, j,x and ioa,„ x but is extended to 

powers of the shaDet a' x n ! * n w * „». -,„n 

»«**. "OS,, lojx -s.-nversely. ,o logarithms of the shapes lo S * x, 

■^^ri, 1 " S; ir c,f con •""- ' ■"" ■- —"""■»- > "* ^> lo,, „ nlM ,„ 

Solving Proportions with the Log Log Scales 

When the slide index is set to some base value of "a" on a i nn I „„ . - i 

;':,!:::;•;';'' • v!,,;;: - ;! ^ ,l '" '•■■■« ! -* - •"••• - "-•<•'•-= »* , ,,-,, ,, u „, , ; ,„ ... f „„ „,, ,„, ,, „ 



T" 



l,,;! >'• : ' " u ^« I"-/ y,:- ... !..,,„ ;, ■•••■■* «-' 

'°f ■-',, '^ y. . four, .-,- ..i ^ 

" rn '1 J.' 



1 

rn 
y ,,, a"' 






''•'!) V l-.Hj u 



!.•. III 



6.8 
y = 4.3" ... Jogy _ jog_4-3 



"6.8 2 J- '"'■ X = 39.4 

Mh. te zSri3K ;srSe ,c cir« n n? r n be ""^ wnn °* * p-™» «* »«»«o„ 

of the ratio of the rther variabte 9 " 6 V ° nab,e '* P ro !' ortio ™' l«><he logarithm 



"•'" ^ - '•'■''•■'I (x 2 ,.,i 



Any station of x, to x 2 by the interval i entails a change of y, to U . When the ratio * is given 

(! "- !; ' HUin ""'" ' ■ ' - "" - * »- ^ ' "".do quun.„ y . H,, above equafon cnn'b'c »* 

' '<> " h ~~ " 

Example: Radioactive Decay 

A substance is known to disintegrate at the rntr» nf awi i,wj i 

i, = 30, r, = .60. '» '" 30 d °y s - having a residue of 60°/o. 

After how many days will WL he left? !?. 9 ^ ._ lo S - 2 

.<>■■• 3£) — -— ~> x = 94.5 days. 

The logarithms are set or; the Log Log scales. 



Km liniliipl'C'iK"'' of u tonsiuiit u.cioi and u locjonilini fit. ions'uhi on L i:- set opposite lo flio 
b,:sv of lii.- ioq.n illsni on the Log 1. on -icoi;-. i'lm-. n t,ihi;!.iiinii pnsiiion • ■: obkiine.l 



2 - log, „ 100 = 4 
2 - " log 10 1.8= .511 



c 

D 
Ui- 

IliU 



.* . <s *.■..•.:.•: ' 



..'!*' •-.•'"•Fig. 32 ' ^fe#.~£ A ! 

Hyperbolic Functions 

The unique construction of the Log Log scale system enables the formation of hyperbolic 
functions, e. g. 



sinh x = 



cosh x •-- 



e* + e" 



2' ""■""" • 2 

The values of e x and e' —x can be obtained by one setting of the cursor. 



XSI. The Detachable Cursor arid its Lines 

The hairlines of the two cursor windows are precisely matched so that the user can pass from 
one face of rule to the other when required in the course of a problem. The accuracy oft his 
adjustment is not disturbed when the cursor is taken off for cleaning. To remove the cursor, 
use both thumbs to press the tips of the bar marked with arrows in downward direction. 
This releases the snap-fastener and the cursor can be taken off the slide rule (Fig. 33). 




fig. 33 



Thf- M«rl< i.i 

The front face of the cursor contains a short line to the right of the 
center line and on level with the folded scales (Fig. 34). The lateral 
.l::.Vn>.< ,-fi'n. [ins- Itom the center lino corresponds lo (he factor 36 for 

rO(l(.l>!'Q', on ■...<:!.: IV rol.'lJIVC to .'.IIY iiiiilnj Of, ii.C f IjnclilllKM.tuI 

scale D. By virtue of this arrangement the cursor can be used for 
conversions of: 

Years to Days: 1 year = 360 days 

Hours to Seconds: 1 hour= 3600 seconds 

1 meter per second = 3.6 kilometers per hour ^*=^ 
Degrees to Seconds: 1° = 3600" 



\;- / ' i- .■ :*• v 



\ 
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The Marks for Circle Areas 

"" ' n(,i, " ,IS l " ,tw;H '" <'■"" »IW Ml orih. f.-. W r m;,I,| !,„,. „„ »„, ...„., 

hand and th, «nfrr line nR the oll.rs !,.,.„! ...„,,„„! i.. "* ■ //,- ;. ,. 

"'■ ' l ' !,>M,;! "PPii.ul-!.- in .-o,:^,:!,,;,,,,. ,, f r ;,, ic ,„ , ; ,, .,,. ^^ ^ .^ 

A = d» x - {Fig. 35). To find any required circular area, set the lower 

right or the center hairline to the given diameter d on scale D and I 

rj^he area under the center ,,„. Ir the upper ,ef» li,,e, r^Sve^ ini 

■■■':.'.''■ '.''■■.. fig, -as 

The Marks KW and HP 

for example, on the scale of sauare, n l 9 „" fhl" *m ^ Ce " !e! " halr,,ne is sef fo 20 kW - 

vir. 26.8. Inversely when ?he Tho^Trinhi r Uppe 4 7'9 h ^ ne Indicates the equivalent in HP 
equivalent: 5 W kW 9 ' '"* '* $et te ' Hf ,he l " e,lter iine "III produce the 




XIH. Treatment of the /#//|i'STO Slide Rule 

Sr'wSs? -f-t ff-zsrs™ 'ssr r th ; r ciai f — fiuid ■*■*"* ■ 

cr.pt.on as they are almost ^ain'tospoVtte scales " Che,T " Ca ' ^^ ° f an " d «" 

?t.™ K^JmZSI^Z^ " radia,0 '" S - D ° n0t eXP ° Se f ° r ° J"**' to »^ 
Rule, so damaged wW ^ be tZ^! ?£ TZ'^^"^ ^ 6 °° C ^'V 
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SLIDE RULES 
CIRCULAR COMPUTERS 
SCALES 



PLANIMETERS 

INTEGRATORS 

PANTOGRAPHS 



COORDINATOGRAPHS 
CARTOGRAPHIC INSTRUMENTS 
PROTRACTORS 



LEVELS 

THEODOLITES 
LEVELLING RODS 
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